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ABSTRACT: 

PURPOSE: To arbitrarily set the tooth thickness and the pitch of stator 
small teeth without depending upon the thickness of an iron plate by forming a 
stator core of ringlike yoke and a plurality of salient poles Individually 
formed, and arranging the poles along the circumferential and axial directions 
on the Inner periphery of the yoke. 

CONSTITUTION: A plurality of salient poles 41 , 41,... are radially engaged 
and disposed In grooves 1 2 provided along an axial direction toward its inside 
at an angle of an equal pitch on the Inner periphery of a ringlike yoke 1 1 of a 
stator core 10, and the engaged parts are connected by welding, etc. Thus, 
since the tooth thickness and the pitch of stator small teeth 16 can be 
arbitrarily set, the accuracy of stepwise feeding amount can be improved, and a 
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high propulsion force by selecting the optimum tooth thickness can be obtained. 
COPYRIGHT: (C)1995,JPO 
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(57) [Abstract] 
[Objective] 

As tooth thioknesa and small tooth pitch of stator denticle 
oanbe aet to option, high driving force conversion is assured 
with irnprovementof precision of step transport quantity and 
selection of optimum tooththiokness, 

[Constitution] 

stator core 10 which possesses protrusion of plurality which is 
arranged in radial facing toward inside and clamping it is 
done in tbeportable child and intermediate* of a tat or core 10 
or intermediate of portablechild core 22a,22b which inside 
stator L and said stator 1 which possess thewire-wound 
W1,W2,W3DQD which volume was turned to each 
protrusion respectively in axial direction are supported in 
movable, Having permanent magnet 23 which was 
magnetized to axial direction, with linear stepping motor 
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m ii trnmrnmowam 41,42,43 t 

fr&fcy. 41.42,43 I*, 'Ji/*tt 



which becomes, ring yoke section protrusion scotion 4 1 of 11 
which wasformed respectively individually and 

aforementioned plurality, 42 and43 it consists of, each 

protrusion section 41, 42 and 43 » in cylindrical surface of 

ring yoke section 1 1 , it arranges stator ©ore 10, alon^ide the 
circumferential and axial direction, et same rime is connected 
and becomes. 




Claims 



[Claim(a)] 
[Claim 1] 

Aa it possesses protrusion of plurality whioh is arranged in 
radial facing toward inside, as inside stator and said stator 
whiohposses* coil which volume was turned to stater core and 
theafbremondoned each protrusion where in cylindrical 
surface of said each protrusion in axial direction stator 
denticle of plurality was formed with equal pitch respectively 
in axial direction it is supported in movable. Opposing to 
aforementioned stator denticle in outer surface, theportable 
child which possesses portable child core where theportable 
child denticle of plurality was formed with equal pitch, Or 
having portable child which possesses portable child core 
where permanent magnet pole of multiple which was 
magnetized to radial direction with polarity whioh differs to 
outer surface alternately alongside the axial direction is 
arranged with equal pitch of 1 /2 of aforementioned stator 
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rtBffiK, R«^rfl3J3«i;0!WJ*lR]l=?&-?TE 

[m#*2j 

&att«*8**»«caaLrfc**v *fcr*«f 
taB£*^«A*raj*s*u:fc«}*t*t><i:«;:i:£ 
*afcr*a*a i c=Ett«>'J=T/<;u^- 
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Mtmvkt* mt sbs*-£* KB**i*jia& 

*ftl=*#jB«i:X**4i.*£:J:tK. Mill 

icweBWMiicawife* atr^-caa 

»;:»ttofcatt-eaB*«ic»B**».&« 
«©*^iBca^iii2B3E^/htte^a> 1/2 

■c. 



HtJlSBS^aTI* » *4v?*ifi JIC:Bja**i.fc 
»a»«B*»*fttaWM49— 
/jtelxfcBE* 37ffi£, SiItB«»a<Og6a5t 

aafcfr&$^Bfraaftaftii*,itirftBA! 
^arswaawicwaftrcjeo-crctt, *>o 



[11**4] 

aaaaftaai*. aiHBS*^a*<»ja* 
*ifc*a»aa*a**iWBLr*t*Av 

cn*as] 



small tooth pitch in linear stepping motor whioh becomes, 

linear stepping motor* where aforementioned stator core 
consists of protrusion seotionof ring yoke section and 
aforementioned plurality whioh were formtdrespectivory 
individually, in cylindrical surface of aforementioned ring 
yoke section, arranges said eaoh promision section, alongside 
circumferential and axial direction, at same time is connected 
and becomes and makes feature 

[Claim 2] 

linear stepping motor* whioh is stated in Claim 1 where 
aforementioned protrusion section becomes, or multiple sheet 
laminating protrusion section iron sheet whereaforementioncd 
stator denticle was formed, consists of member where 
aforementioned stator dentiole was formed and rnakesfeature 

[Claim 3] 

As it possesses protrusion of plurality which is arranged in 
radial facing toward inside, as inside stator and said stator 
whiohpossess coil whioh volume was turned to stator core and 
the aforementioned each protrusion where in cylindrical 
surface of said each protrusion in axial direction stator 
denticle of plurality was formed with equal pitch respectively 
in axial direction it is supported in movable* Opposing to 
aforementioned stator denticle in outer surface, theportable 
child whioh possesses portable child core where theportable 
child denticle of plurality was formed with equal pitch, Or 
having portable child which possesses portable child core 
where permanent magnet pole of multiple which was 
magnetized to radial direction with polarity whioh differs to 
outer surface alternately alongside the axial direction is 
arranged with equal pitch of 1/2 of aforementioned stator 
small tooth pitch in linear stepping motor which becomes. 

linear stepping motor© where aforementioned stator core, 
consists of protrusion tip portion of the stator core section and 
aforementioned plurality which were formed with the 
magnetic pole portion and yoke section whioh do not include 
protrusion tip portion which \va stormed respectively 
individually, arranges said each protrusion tip portion, in 
magnetic pole portion of aforementioned stator core section 
alon gs ide axial direction, atsarne time is connected and 
becomes and makes feature 

[Claim 4] 

linear stepping motor., whioh is stated in Claim 3 where 
aforementioned protrusion tip portion becomes, or multiple 
sheet laminating protrusion section iron sheet where 
theaforementioned stator denticle was formed, consists of 
member whereaforcowntioned stator denticle was formed and 
makesfeaturc 

[Claim 5] 
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tw#a 7] 
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Specification 

[00013 

[00023 
[0003] 

— *0?Hg* 100 ©BIjM^T 101,102.103 

<ttf 104 i*»*a*MWMMSft*ffli=*<tt 

305 AHEISStm**. 

*ur, cftfcnag^aT 101,102,103 



When tooth pitch of aforementioned stator dentiole the;ta and 
motor number of phase mX m is even number, when with 
odd number of 1 or more which is smaller than 2 m, m is odd 
number, whenmaking integer which is not b tn of 1 or more 
which is smaller th&n2 m, as for stator denticle of 
aforementioned protrusion whiohis adjacent mutually, linear 
stepping motor* whioh is slated in Claiml or 3 which 
possesses gap of the(k/2m );ta in axial direction and make 3 
feature 

[Claim 6] 

Aforementioned coil of aforementioned protrusion volume as 
for the ora as-sectional area of portion whioh is turned, linear 
stepping motor© which is stated in the Claiml or 3 whioh 
designates thai, it is smaller than tooth top section 
ofaforementioned stator dentiole of surface whioh opposes 
withaforementioned portable child of aforementioned 
protrusion and the total of surface area of too* bottom as 
feature 

[Claim 7] 

In cylindrical surface of axial direction both ends of 
afbrementioned protrusion, theaforernentioned portable child, 
through bearing, linear stepping motor B whioh instated in 
Claiml or 3 where il can provide fitting portion whioh 
engages to endo bracket whioh is supported in movable and 
makes feature 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards multiphftsio linear stepping motor 
which includes hybrid type linear motor* VR form linear 
motor * permanent magnet type linear motor etc, 

[0002] 

[Prior Art] 

In Figure 15, longitudinal oroas-seotional view of cylinder 
shape linear stepping motor which conventional well is known 
is shown. 

[0003] 

In Figure 15, stator core 10 U 02. 103 of stator 100 of 
aforementioned cylinder shape linear stepping motor and 104 
has done ring configuration of stepped where outer perimeter 
edge part becomesthiok in thickness direction, in cylindrical 
surface in axial direction stator dentiole 105 of plurality is 
arranged with equal pitch 

And, these stator core 101,102, 103 and 104 is supported by 
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[0004] 

BHffi^aT 101 £ 102 *miE*1>R)»tas*-3* 

*';>^tt©»«pici*, yi^tttf « io6 *<» 
*fs, c*itW«l=. Kffl5£*=J7' 103 104 «> 

*t» 107 jw*»a*iri»». 

[0003] 

lot fc 102. ftMPjr/^WHI 106 1=* 

y 1 Otf)ffl*»^L»*/tHS^3T 103 t 
104, *J:UE'j:/?tt*tt 107 lz±V«kto I 

U^iKO^fllC 108 l*.ffiB 2 

atrt^sas^aT iou 102 tutelar 

103,104 fcOlHKfcftStUWJBHF 109 <&tt* 
|tll=J|MIMiTl»*. 

[0006] 

109 (Dteft-TcaT' 1 10 I*. RtSU&ttStf 
U *«>*MiW=[ttMBBJWM* 105 Cttft 

*LT. HHMH L 109 I*. 112 t 113 

ic j;y , wse 1 14 1 us &m.-cW5mz&m a 

[0007] 

IMBBK*<Mt los t«»^m nittt. Kk 

r#**S>.BS?-a7 104 UEK$ih.7i:BlS^ 
/b# 105 #&K)?'MB 1 1 1 tTflEfflt^oTl* 
$«at=fcivc. OBS^-ar 103 KBBRSfvrt: 
HS^/Jvfi 105 f*, OBJECT 104 ICitttL 
T.tttfv^OT 2/4 7Jf[t»4»WlC-r , 'h.fctt«lC 

105 li „ HSTar 104 izttttLT , *e^^<0 

HS^aT 101 izKVtHMtWZW 
It 103 I** B**aT 104 IchtttUr % Btf ti* 



[0008] 



1995-12-22 



frame 1 16 , in addition tbc casing ia done. 



[0004] 

said eta tor oora 101 and 102 are combined in form which 
facets theaf orementi onod outer perimeter edge part and ring 
winding 106 clamping ia done, to channel of ring which is 
formed duo to especially. 

In addition, in same way as this, ring winding 107 clamping ia 
done, to said stator core 103 and channel of ring which ia 
formed between 104. 

[OOOS] 

said cylinder shape linear stepping motor forma phase of one 
these stator core 101 andwith 102, and ring winding 106 , 
forms phase of other one inaddition with stator o ore 1 03 and 
104, and ring winding 107 , forms 2 phases with the entirety. 

permanent magnet 108 of ring clamping is done between 
stator core 10 1, 1 02 and the stator core 103,104 which form 
aforementioned 2 phases is magnetized to axial direction 
ofportable child 109. 

[0006] 

Portable child core 1 10 of portable child 109 has cylindrical, 
opposesto aforementioned stator denticle 105 in outer surface 
and portable childdentiole 1 1 1 of plurality in axial direction is 
arranged with equal pitch 

And, said portable child 109 through bearing 114 and 1 15, 
with the bracket 1 1 2 and 1 1 3, in axial direction ia supported 
in movable. 

[0007] 

Aforementioned stator denticle 105 and portable child 
denticle 1 1 1 .there is a positional relationship below. 

When staler denticle 105 which, is arranged in namely, stator 
core 304 portablechild denticle 1 1 1 it is to face exactly 
putting* as for stator denticle 105 which is arranged in stator 
core 103. by comparison with tho stator oore 104, just 2/4 of 
tooth pitch there is a position which slips in the axial 
direction. 

Inaddition, as for stator denticle 105 which is arranged in the 
stator oore 102, by comparison with stator core 1 04, just 1 /4 
of tooth pitch there is a position which slips in axial direction. 

Furthermore, as for stator denticle 105 which is arranged in 
the stator core 101, by comparison with stator cote 104, just 
3/4 of tooth pitch there is a position whioh slips in axial 
direction. 

[0008] 
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gfc.Bnt^T 101,104 I^BiE^T 
102,103 108 frfcilsVttBI::* 

y* **fc*fc, * Afctf loa tfBS^ io6 m\z 
P*l^#»?- 109 <B|*;*[6)<D***!a32* 100 
K, (Hfe? 109 *t«Sft&L*** A* 

[0010] 

fey. HS^aTtw^rsn*^ 

rtt^fe. -514, k £IE<D»tt, m *ffl»i:r 

aatfinflaBrcttA-c i MMNftu *ote 

flHW 4-332761 *s WB¥ 4-340280 ») 
[0011] 

AMrtt.kS 1 #±atttt«m*titt*n*m/2 
feiTT?»oT m/2 K*ttifilMlt<0S»4r*-S£ 

BU rt¥HO**^***<(Bi-n)*«BICS^ 



said cylinder shape linear stepping motor forma hybrid type 
linear stepping motor of 2 phases by making this ltindof 
constitution. 

[0009] 

But, cylinder shape linear stepping motor of aforementioned 
constitution takes the winding holder largely, it is not 
possible , because quantity of ampere conductor around phase 
does not coma off largely, there was a deficiency that driving 
force is low. 

In addition, because there is a position which is distant from 
permanent magnet 108 in comparison with stator core 102, 
103 p magnetic circuit being nonuniform , deficiency that 
there was a stator core 101,104, at phase which excitation is 
done is the difference in driving force. 

Furthermore, because In principle, it becomes constitution 
whereeach phase is arranged in axial direction, when length of 
axial direction of motor becomes long, furthermore and, 
because permanent magnet 1 OS is on a stator 100 side, needs 
motor casing, simultaneously, because it is neceeaaryto make 
long length of axial direction of portable child 109 
inoompariBOn with length of axial direction of eta tor 100, 
There was also a deficiency that inertia of portable child 109 
become slarge. 

In addition there was also a deficiency thai simultaneously, 
multiphasic conversion is difficult. 

[0010] 

Because of this, linear stepping motor which cancels these 
deficiency is proposed hasdiBoloBed, with this inventor , 
already, concerning configuration of stator iron sheet which 
forma stator core, following way. 

As for namely, one side, when k positive integer* m is 
designated aanumber of phase, as for stator iron sheet which 
forms aforementioned stator core, 2 km it possesses 
protrusion, in inner perimeter direction of theafbrernenticned 
stator iron sheet, protrusion which forms tooth top section of 
the stator denticle m, protrusion which forms moth bottom m 
lining up into order, 1 -set it forms said protrusion. In order 
group k group to exist it is something which iseonsututed. 

(Japan Patent Application Hei 4- 332761 number and Japan 
Patent Application Hei 4- 340280 number) 

[0011] 

As for other, when k integer* m of 1 or more number of 
phaseand n making integer of value which ia closest to the 
m/2 with m/2 or less , as for stator iron sheet, as km it 
possesses the protrusion, tip portion of aforementioned 
protrusion which opposes with theportable child, considered 
as aforementioned portable child side, protrusion where 
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«D t« IC H S^a T«) 319 settle w -r r 

5-238362 WW* 5-226784 ^) 

[00133 

[ftW*WftUfc-5ir*»«] 

I*. 

(2) ^.«ff/»e'v^<oht*tt*-*fl)4i» 

(3) $fc,E£*ar<&i*:sitoraii«e8CDi*jjiffl 

«#**#«-*-6*rtett*<fcy» «d-i=*^« 

(4) W»44t*ltriEtt«W*ll(DW%o*6<^ 
[0014] 

Btfll*ftJlEHajft**>SU iSf/M<Ot 



pr ot ru sion where inside radius is small radius inside is 
large (m-n ) lining up into order, in order to form 1-set, group 
k group to exist it is something which isoon^titutad 

(Japan Patent Application Hei 5-100810 number) 

[0012] 

Aforementioned 3 propositions are something regarding 
forming technology of theespeeially stator core of hybrid type 
linear motor, but stator core forming technology which 
issimilar to aforementioned proposition, ooncermng those 
whioh « reapplied to VR form linear motor and permanent 
magnet type linear motor, it is already proposedwith this 
inventor . 

(Japan Patent Application Hei 5-238362 number and Japan 
Patent Application Hei 5 -226784 number) 

[0013] 

[Problems to be Solved by the Invention] 

But, in case of linear stepping motor of aforementioned 
constitution, there wasnext kind of problem 

As for (1) stator core, because it is constituted iron sheet 
where the protrusion section which forms tooth top section 
and protrusion sectionwhich forms tooth bottom are arranged 
in specified, by turning ferninateswith specified angle, as for 
tooth thickness and small tooth pitch of thederitiole it can be 
decided with iron sheet sheet thickness . cannot set freely. 

Therefore, it becomes something where also basic step feed 
amount depends on the iron sheet sheet thickness, cannot set 
freely. . 

(2) And, ratio of tooth thickness /tooth pitch can be decided 
by thenumbcr of phase of motor, cannot set freely. 

When (3) and, cylindrical surface of axial direction both ends 
of stator oore you use, en do bracket and as fitting portion 
which engages there is a possibility where protrusion portion 
whichdoes not contact with said endo bracket exists, in order 
to engage to the uniform, special device becomes necessary. 

(4) scatter of sheet thickness of aforementioned iron sheet 
which islarmnated has an influence on precision of step 
transport quantity, the change to high precision is difficult. 

[0014] 

As for this invention considering to this point, being 
something which youcan do, as objective can cancel 
aforementioned problem, can set thetooth thickness and small 
tooth pitch of stator denticle to the option, it is to offer linear 
stepping motor where high driving force conversion is 
assured with improvement of precision of step transport 
quantity and selection of optimum tooth thickness, 
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[0016] 
[0017] 

[»H*»i!*+Sfctt<B^«] 

ttfcB**3Tfc»tt#B*K*ft*3ft»H* 
^lS)lz»Wg«lc3fc»*ttftti:*(3. MRU 



[0018] 



[0039] 

(2) BiBftB«tt«mrnnx^'Mft^BJftd 

l**BBS*'Mi^»**#tfe»*t* k 6** 

[0020] 

(3) ttEBE*a7l*,**i*ft«MI=»rt* 



[0015] 

As for other objective of this invention, length of axial 
direction of the cylindrical surface of atator protrusion, it is to 
offer linear stepping motor which can be made longerthan 
length of said protrusion axial direction of wire-wound 
winding portion. 

[0016] 

Furthermore other objective of this invention is to offer linear 
stepping motor whereyou oan engage to axial direction both 
ends of stator protrusion, endo bracket 

[00 17] 

{Means to Solve the Problems] 

As for constitution of this invention in order to achieve 
thcafbrementioned objective, as it possesses protrusion of 
plurality which isarranged in radial facing toward inside, 
stator whiohpossessBs coil which volume was turned to atator 
core and theaforomentioncd each protrusion where in 
cylindrical surface of said each protrusion in axial direction 
atator denticle of plurality was formed with equal pitch 
respectively and, As inside said state r in axial direction it is 
supported in movable,opposing to aforementioned stater 
denticle in outer surface, theportabla child whioh possesses 
portable child core where the portable child denticle of 
plurality was formed with equal pitch. Or having portable 
child whioh possesses portable child core where permanent 
magnet pole of multiple whioh was magnetized to radial 
direction with polarity which differs to outer surface 
alternately alongside the axial direction is arranged with equal 
pitch of 1/2 of aforementioned stator small tooth pitch as 
follows is in linear stepping motor which becomes. 

[0018] 

(1) aforementioned stator core consists of protrusion section 
of ring yoke section and aforementioned plurality which were 
formed respeotivelyindividually, in cylindrical surface of 
aforementioned ring yoke section,arranges said each 
protrusion section, alongside circumferential and the axial 
direction, at seme time is connected and becomes it 
makesfaature. 

[0019] 

(2) af orema ntioned protrusion section becomes, or multiple 
sheet laminating protrusion section iron sheet where 
aforementioned stator denude wasformed, consists of 
member where aforementioned stator denticlewas formed, it 
makes feature. 

[0020] 

(3) aforementioned stator core, consists of protrusion tip 
portion of stator core section and aforementioned plurality 
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(4) mieMfttRfftt.itttsBXT-^ift^m 

[0022] 

(5) WlBHjEf MlCOlttfv** r , 

rajc m MMtatei* 2ra 4414**1* 1 

(k/2m) r of*i«r«ci:f»tfct*. 

[0023] 

iBfl)meBa^*^«*»t**wfc^iii 



[0024] 

(7) iwia?ga(7)w»isis«i»a>rt®®i=,T» 

[0025] 

■e, B&?4*«*fttt*r«tt** *fcl«M*« 
max. mrafttttfizjcvvjevc 



which were formed with magnetio pole portion and yoke 
&eotion which do not include protrusion tip portion which was 
formcdrespeotively individually, Arranges said each protrusion 
tip portion, in magnctio pole portion of aforementioned rtator 
□ore section alongside axial direction, at samstime is 
connected and becomes it makes feature. 

[0021] 

(4) aforementioned protrusion tip portion becomes, or 
multiple sheet laminating protrusion section iron sheet where 
aforementioned stator denticle was formed, consists of 
member where aforementioned stater denude wasformed, it 
makes feature. 

[0022} 

When tooth pitch of (5) aforementioned stater dentiole tbe;ta 
and motor number of phase xnjc, m is even number, when 
with the odd number of 1 or more which is smaller than 2 m, 
m is the odd number, when making integer which is not a m 
of 1 or more which issmaller than 2 m, as for stator denticle of 
aforementioned protrusion which is adjacent mutually , It 
possesses gap of (k/2rn );ta in axial direction, it makesfeature. 

[0023] 

Aforementioned coil of (6) aforementioned protrusion vohime 
aa for croaa-sectional area of portion which is turned, 
designates that it is smallerthao tooth top section of 
aforementioned stator dentiole of thesurface which opposes 
with aforementioned portable child of theaforarnentioned 
protrusion and total of surface area of tooth bottom aa feature. 

[0024] 

In cylindrical surface of axial direction both ends of (7) 
aforementioned protrusion, theaforcmenucned portable ohild, 
through bearing, it can provide the fitting portion which 
engages to endo bracket which is supported in movable it 
makes feature. 

[0023] 

[Working Principle} 

Aforementioned way because linear stepping motor which is 
formed becomes, theaforementioned stator core, arrangement, 
at same time being connected protrusion section or protrusion 
tip portion of plurality which was forme dxespectively 
individually, by respective yoke section or the stator core 
section which was formed with with magnetic pole portion 
and yoke section, as for stator denticle iron sheet notch, or 
machine cutting processing, It can form with sintering 
method > precision casting method etc. 

Because of this, as for tooth thickness and small tooth pitch of 
the stator denticle without depending on iron sheet sheet 
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*Mft n,Sft k <D#«M*i&<, m-5.k-4 *U IS 
£*S5a<B»)6t to <D»£**-*\ 

[0027] 

IB 1, El 2 fcsfctf El 3 iCfcLNT* iJ=.T/^l/^. i E 

-frflBS*- i <DHS?- ar io r*. 

— 9 11 t 10 fflO^BS? 41,42.43. SO £ 

41,42,43, 50 lt» ftJIB 

■j^aa-? ii opsfflBiicvtrv^ftsnf, 

[0028] 

miBSfe«« 41,42,43, 50 1=14, -t<J>l*J3 

SI^«i^l*llc«ltlcla<0*fcf-yfOB3£^J*l& 
16(»jfc«H 16oi:*JSSB 16b)A<lEK**X.r*jy. 
Lfrt,»tt*«tfJlE«-*&# 41,42.43, 

so (aBis^Ma i6 r*.a^i=i«*fRiic(]£^iii) 

[00291 

sfc.ffiefflje^-ay 10 o 10 orossasp 

41,42,43, 50 O^-^jftlC, Bj£-*-*l» 

wi.W2.W3, wio a<€-a'Ji;:#El*4vc<,'> 

*tTRis^r io i*,fniBaaw 

41,42,43, 50 <D»^|S)5BJ««pfl)WJipB 

(W<S*5)10a*ttterti:L. 13 SVfcK 

BLfcx^S?**?* 17 i: 18 ilc»Jifc*5hfc« 

fig? 17a. 18b SlWIErtJiHI 10a |C«*£tf\ El 
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thickness, it can set to the option. 
[0026] 

[Working Examole(s)] 

Below, preferred Working Example of based on the drawing 
this invention is explained illustrate in detail. 

As for Figure 1, as for longitudinal oross-aectional view. 
Figure 2 which shows one Working Example of linear 
stepping motor of this invention, as for lateral cross section * 
Figure 3, ii is a oblique view which shows tberelauonahip 
between protrusion section and ring yoke section of the stator 
ooro with line II- II of Figure 1. 

As for this working example, tooth pitch of stator denticle 
each numerical value of the;taand motor phase several m, 
integer k, makes m-5,k-4, quantity of stator protrusion 
lOshowa case where is. 

[0027] 

In Figure U Figure 2 and Figure 3 , stator core 10 of stator 1 
of linear stepping motor, ring yoke 1 L and 10 protrusion 

sections 4-1, 42 and 43 oonsists of 50, said protrusion 

section 41, 42 and43 as for 50, in cylindrical surface of 

aforementioned ring yoke 1 1 with the equal pitch angle, 
inside slot 12 which is provided alongside axial direction, 
facingtoward inside by radial is engaged and is arranged, 
engaging portion is connected to integral to aforementioned 
ring yoke 1 1 by welding etc. 

[0028] 

Aforementioned protrusion section 41, 42 and 43 in 50, in 

cylindrical surface stator denticle 16 (tooth top section 16 a 
and tooth bottom 16b ) of eejjal pitch of plurality is arranged 
in the axial direction, furthermore aforementioned each 

protrusion section 41 which isadjaoent, 42 and 43 stater 

denticle 16 of SO is arranged, as hadgap of (k/2ra );ta namely 
(4 / 10);ta mutually in axial direction. 

And afcrementioned stator core 10 after core formation, has 
been finished the inner diameter in necessary dimension. 

[0029] 

In addition, 10 protrusion sections 41 of aforementioned 

stator core 10, 42 and43 50 respectively, stator winding 

W1 P W2,W3, D □ O W| 0 is done each winding separately. 

And said stator oore 10, aforementioned protrusion section 41. 

42 and 43 the cylindrical surface of axial direction both 

ends of 50 (internal diameter part ) designates 1 0 a as 
engaging hole, the fitting portion 1 7a, 18a which was formed 
with to endo bracket 17 and 18 frame 13 is aizazigjsdbetween 
engaging to aforementioned cylindrical surface 10a, being 
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[0030] 

x>K*9**h 17 £ 18 K<fcy, <4» I9 t 20 *tt 

*LT, Ift»M* 2 IC!*, *<D» 21 ±£flM» 
7 22a 1 22b, fcc*t/ttl»«83T 22a,22b <DM\Z 

**BHE23 a<HBtt£*l/C^6. 
[0031] 

Roizttasr 22a,22b ^jiBBui*, iwreiaje 

ttittii^ttT/lN* 240»5fcS* 24a i*lESP 

24b)^B3»$^-c*jy.*<»EyittH i ic^-t 

tfcfc*u K«tffi=JT 22a «»ttf4't 24 <& 
#5feW 24a *<&aff 41 <DHJfe^/M& 16 <0« 
5fe« 16a £TS»f5lLr^*i:#,Satffi=i7 22b 
©fcftff'htB 24 24a 41 0> 

BST'htt i6ii>«iSflii6b£i»rtiLr*5y.tt 

»«=3T22a i: 22b li|Ett**tfe?Mtt*/hfl» 24 
*&«5 23 0jV*4<lt£&h,TLift. 



[0032] 

13 4(a), K4(b)> 13 4(c), 684(d), EU(e)l*v*& 
E*38*ffi 41,42,43, 50 

2 4(a)[*S«tt 41 £ 46 

51 T?*y, S3 4(b)l4fflffi« 42 £ 47 

52 ray , si 4(o)i*sa«a 43 1 48 
S3 44 ^ 49 *mfcrsam»«M£ 54 ~e*y , 0 

4(o)l* a«S6 45 £ 50 **J&*«att8MMK 55 



[0033] 

CCC, IB4(e)t*El4Cb)<?)±TlSB«*ar-Lyi* 

^'e&y.ia 4(d)!*a 4(c)<B±TH«*i8*i::L 

fct/fl-efcy * SI 4(c)4B 4(b), SI 4(d)t!2 4(c) 



kept with the unshown threads etc by screw , formB etator 1 , 
[0030] 

On one hand* inside etator U through air gap, opposing with 
the said stator 1, portable child 2 which ia arranged, through 
bearing 19,20, theaforementioned endo bracket 17 and with 
IB, similarly, in axial direction has beensupported stator core 
10 and axis in movable. 

And, in said portable child 2, on axial 21 clamping it ia donein 
magnetio polo core 22a and 22 b* and between said magnetic 
polo core 22a,22b, at same time the permanent magnet 23 of 
ring which magnetization is done is arranged in axial 
direction. 

[C031] 

In outer surface of aforementioned magnetic pole core 
22a,22h, opposing to aforementioned stator denticle 16, 
portable child denticle 24 (tooth top section 24 a and tooth 
bottom 24b ) of plurality isarranged with some equal pitch 
into axial direction, arrangement, hasbecome kind of 
relationship which ia shown in Figure 1. 

When tooth top section 24 a of portable child denticle 24 of 
the namely , said magnetio pole core 22a is opposed with tooth 
top flection 16 a of etator denticle 16of protrusion section 41 
exactly, as for portable child denticle 24whcre tooth top 
section 24 a of portable child denticle 24 of the magnetio pole 
core 22b is opposed with tooth bottom 16b of stator denticle 
16 of protrusion sectional is arranged in said magnetic pole 
core 22a and 22 b, In order tooth pitch 1/2 it is mutual and to 
be able to shave, thickness of aforementioned permanent 
magnet 23 is set. 

[0032] 

Figure 4 (a ), Figure 4 (b ), Figure 4 (c ), Figure 4 (d ), Figure 
4 (e Aforementioned each protrusion section 41 , 42 and 

43 is top view which shows example of protrusion 

section iron sheet which forms 50. 

As for Figure 4 (a ) with protrusion section iron sheet 5 1 
which forms 46 with protrusion section 41, as for Figure 4 
(b ) with protrusion section iron sheet 52 which forms 47 with 
protrusion section 42, as for Figure 4 (c ) with the protrusion 
section iron sheet 53 which forms 48 with protrusion section 
43, as for the Figure 4 (d ) with protrusion section iron sheet 
54 which forms 49 with protrusion section 44, Figure 4 (e ) is 
protrusion section iron sheet 55 which forma 50 with 
protrusion seotion 45. 

[0033] 

Here, as for Figure 4 (e ) being something which makes 
vertical relationship of the Figure 4 (b ) opposite, as fox 
Figure 4 (d ) being something which makes the vertical 
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C<Dfcft,B|4(a) f 1814(b), (H4(o)<0 3fflMG)ft 

awe<E 51,52,53 t*. miasBfflw 41,42,43,- ■ 

[0034] 

El 5 ft, SUEBlS^nT 10 0>35|5£fl 41,42,43, 
SOOTWffliaBlcHEiaS^lfcEIS^MSl 16 

2 ffl^&^fcaBwa-e**. 

^>?CD^ffl#*<ftJS« 16b 

ftSSffifflJ 41,42,43, 50(7)RffiiaBW*«ff 

y . iwttr asasiwcB a^^te i6 i* s 

[0035] 

fteor,**x^*HFjuri^raa^ar 10 <& 

ftffffiW 41 4 46,42 1 47,43 1 48,44 i: 49,45 i 
50 |C*jKeH#E]&ftfc*m Wl 4 W6 4 W2 t 
W7,W3 iW8,W4iW,W5 £ W10^#fcl/C. 
^4x^JKt>tOfl)ffitWar*-i:l^y^ 

$Ctl=*yat*»»**,e*<c5k*r*ci: 

[0036] 

121 6 fccttfla 7 tt,*«Mfl>u-T/^u^t- 

HS^3T 10tDfcffifcttl$B31 £***U*H* 
32 i*B3S*=J7« 32 iiiSa 

fflj 33 £3-*6l3 34 fcT?IMl*rV SO 7 I*. IfflB 

*ffiite«»fB3i**r a 

WiaWfifl 33 tg-fir# 34 trWdt&Kfcffl 
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relationship of Figure 4 (c ) opposite, Figure 4 (e ) with 
Figure 4 (b ), the Figure 4 (d ) with Figure 4 (c ) is respective 
same iron sheet. 

Because of this. Figure 4 (a ), Figure 4 (b ), with protrusion 
section iron sheet 5 1 ,52,33 of 3 kinds of Figure 4 (o ), 

aforementioned protrusion section 41, 42and43 50 is 

formed. 

In addition, fitting portion 10a is provided in axial direction 
both ends of aforementioned protrusion seoti on iron sheet » 
5 1,52,53, forms fitting portion 10a in cylindrical surface of 
axial direction both ends of theaforemerrtioned stator oore 10. 

[0034] 

Figure 5, protrusion section 41 of afore mentioned stator core 

1 0, 42 and43 is exploded diagram which looked at 

ciroumstanoes of stator denticle 16 which is arranged in 
cylindrical surface of 50 from portable child 2sidc. 

portion which has grid shows tooth top section 16 a, the 
portion which does not have grid shows tooth bottom 16b. 

Here, in order to make easy to understand, fitting portion 10a 
is abbreviated 

Each protrusion section 4 1 , 42 and 43 stator denticle 16 of 

tootbtkickness ts , tooth pitch;ta is formed by cylindrical 
surface of 50, in addition, stator denude 16 of protrusion 
section which is adjacent has slipped the tooth pitch;ta 4/10 
mutually. 

[0035] 

Therefore, in each protrusion section of stator core 10 which 
is oppoaedrespeotively and 46, 42 and 47,. 43 and 48, 44 and 
49, 45 and 50respeouvely connection doing wire-wound Wl 
and W6.W2 and W7,W3 end W8,W4 and W9,W5 and W10 
which volume weretumed 41, it can form hybrid type linear 
stepping motor of 5 phases by respectively formingone phase. 

In this case, basic displacement every of step with 1/10 of the 
tooth prtoh;ta f can set also basic displacement to option by 
setting the tooth pitch;ta to option. 



[0036] 

As for Figure 6 and Figure 7, with oblique view whioh showB 
other Working Example of the linear stepping motor of this 
invention, as for Figure 6, stator core section 32 which 
doesnot include protrusion tip portion 3 1 of aforementioned 
stator core 10 is shown, said stator oore section 32 is formed 
in magnetic pole portion 33 and yoke section 34, Figure 7 
shows aforementioned protrusion tip portion 3 1 . 

Aforementioned magnetio pole portion 33 and stator core 
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s^ras 32 ttim&mfttm 31 t\* % **i 

35 1=, 1PJ!a*«*&H8fl 31 <Z>BH 



[0037] 

cowM-ei*. miis^^rm 32 f*»ar 
31 i*»a^tt»*flHBac[z*y»auTi^- 

v i7bb««sb 33 a>«*» 35 taa^ftiBfl 

31 <Dft£ft 36 £<7>te;*fl<Dft£ (*, ftTIBD^ 
32 ©«*|fg<D*$fcKfSHi:rfcy, 
Bt&«ftttl« 31 affllMf 2 <&«ttay 
22a,22b ^A-r*IB0OM^nCDft$tt^ttlB 



[0038] 

&<Dmmm<Dt**v\t.&&tetb 41,42,43,- • 

1*0**1*. JWtrJgg«» 41,42,43, 50 « 



[0039] 

B9.IB lO&fctfB II fi.*»BB«)'J=7/<;U 
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eeotion 32 which in yoke section 34 was formed and 
aforementioned protrusion tip portion 3 1 4 after being 
fonrieorespeoiively individually, with center of magnetio pole 
portion 33 of said stater core section 32 it was provided in 
axial direction, it was and oross section whichwas formed to 
axial direction with oenter of surface of the opposite Bide of 
surfaoewhere stator denticle 16 of aforementioned protrusion 
tip portion 3 1 was formed to the engaging groove 35 of 
groove, fitting portion 36 of trapezoid wedge, Like sectional 
view which is shown in Figure 3 engaging, connecting to the 
integral after that said engaging portion, with welding etc, it 
forms theafbramentiooed etator core 10. 

[0037] 

With this Working Example, as for aforementioned stator 
core section 32 laminating the said core iron sheet, it is 
formed, aforementioned protrusion tip portion 3 1 forms 
powder magnetic material with the sintering method . 

En addition* as for engaging groove 35 of aforementioned 
magnetic pole portion 33 and the length of axial direction of 
fitting portion 36 of protrusion tip portion 3 1, being almost 
same as length of axial direction of aforementioned stator 
core section 32, as for the length of axial direction of surfaoe 
which opposes with magnetio pole core 22a,22b 
ofaforementioned portable child 2 of said protrusion tip 
portion 3 1 . it has become longerthan length of axial direction 
of aforementioned fitting portion 36. 

Furthermore, width of portion which contacts with 
theaforementioned magnetic pole portion 33 of said 
protrusion tip portion 3 I is same as width of the said magnetic 
pole portion 33, 

[0038] 

With in case of Working Example ahead, each protrusion 

section 41, 42 and43 as for length of circumferential 

direction of stator denticle 16 whiohis formed to 50, 

aforementioned protrusion section 41, 42 and 43 being 

almost same as width of 50, when it tries to enlarge 
thewire-wound holder length of circumferential direction of 
aforementioned stator denticle 16 becomes short, but with in 
case of this working example, Way you understand from 
Figure 6 art Figure 7, length of circumferential direction 
ofaforementioned stator denude 16, aforementioned 

protrusion section 41, 42 and 43 because it can make 

longer than width of 50, thewire-wound holder can be 
guaranteed largely without designating the length of 
circumfbrential direction of aforementioned stater denticle 16 
as sacrifice . 

[0039) 

Figure 9. Figure 10 and Figure 1 1 is figure which shows 
furthermore other Working Example of the linear stepping 
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7)26 21 IC*yflMt&*lfe VR su 
iT«-»©«»rBIB-e»9.IB 10 l±H 9 05 
X-X»l=J:*l»HTHIBI,lffl n 1*113*37 10 
©SWSSfl 41,42,43, 46 flJWJlUHlCKia* 



[0040] 

16a S*U / vy^Srofc^fflfl-tftUSSS 16b 

*«ttW41.42,43. 46«rtiBWI^f*«» 

kMSlll??? r 00 1/3 YjfcTH*. 
[0041] 

ttor. ;h**rtJLT^$#SSSffi 41 t 

44.42 t 45.44 t 46 lwttl*i|l#H&|lfc« 

<ft wi fc W4, W2 1 W5, W3 i W6 **S«ILt:» 
vr E'j=r/<;u^-**KtfiKr*ct3b<T?* 
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motor of this invention. 



As for Figure 9 portablo child 6 with longitudinal 
cross -sectional view of VR form linear motor which ieformed 
one portable child core (magnetic pole core ) by 26 and 
portable ohild axis 21,as for Figure 10 as for lateral cross 
section. Figure 1 1 protrusion section 4 1 of stator core 10, 

42and 43 it is a exploded diagram which looked at 

circumstances of stator denticle 16 which is arranged in 
cylindrical surface of 46 from portable child 6 side with 
X-X-ray of Figure 9. 

In Figure 9 and Figure 10, same symbol attaching, it 
abbreviates explanations n member which corresponds to each 
member of Figure 1 and Figure 2. 

[0040] 

In Figure 1 1, portion whioh has grid shows tooth top section 
16 a, portion which does not have grid show? tooth bottom 
16b. 

Here, in order similarity to Figure 5, to make easy to 
understand, fitting portion I Oa is abbreviated, 

Each protrusion section 4 1 , 42 and 43 stator dentiole 16 of 

tooththioknesB ts* tooth pitch;ta is formed by cylindrical 
surface of 46, in addition, stator dentiole 16 of protrusion 
section which is adjacent has slipped thB tooth pitch;ta 1/3 
mutually. 

[0041] 

Therefore, each protrusion section oonrteotion doing winding 
Wl and W4* W2 and W5» W3 and W6 which winding make 
respectively 4 1 whichis opposed respectively end 44, 42 and 4 
5, 4 4 and 46, 3 -phase itoan form VR form linear stepping 
motor by making one phase respectively. 



* t <J> 1/3 £#«p 
[0042] 



m 13 \ta 12 <D XDI-XIH |ftfZJ;«tRBfSB, 



In this case, basic displacement every of step becomes with 
1/3 of the tooth pitoh;ta. 

[0042] 

Figure 12, Figure 13 and Figure 14 are figure which shows 
furthermore theothcr Working Bxarople of this inventioa 

Figure 12 portable child core where permanent magnet 61 of 
multiple whichwas magnetized to radial direction with 
polarity which differs to outer surface alternately alongside 
axial direction is arranged with equal pitch of 1/2 of stator 
small tooth pitch (magnetic pole core ) is longitudinal 
cross -sectional view of permanent magnet type linear motor 
whiohposaesses portable child 7 whioh consists of 27 and axis 
21, 

As for Figure 13 as for Lateral cross section % Figure 14 
similarity to Figure 1 1 , it is a exploded diagram which looked 
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B»**BB»©HSf J*B 16 ltElM=*e 
SI 12 fc«fcl>'B 13 l£fcl>t. 08] 1 *3*tf E 2 tf> 

[0043] 

wff>Jiftu [*#«§ wi .W2.W5.W6 *«»urt> 

6?atifcU«M W3.W4.W7.W8 fclfcBLT 

ft. 

en**. x***;ffc«aMs|»B*l*Btf * 
?a>ftBBi=n&?'MI£??0!> 1/2 ©Btfc 

IK 

[0044] 

ttft. *BH«>ttffiri1trlilftJBWI::&l*«& 
*-«0>BB«*«te*oT<»J;<» *fc*BSl 

©a«ttBnBB©BBrti=*ii*T«*«>* 

[0045] 

outi*. BteBSTaTtt, **itfh.fl»i:: 

bb. m»Bita'Mfi=*y»«-c#*. 



«i£tt£-e« *tti>tz % 
ftc£*<-e*ft. 

[0046] 
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at circumstances of stator denticle 16 from portablechiid 7 
side with XIII -Xin line of Figure 12. 

state dentiole 16 of protrusion section which is adjacent has 
slipped tooth pitch 3/8 mutually. 

Ia Figure 12 and Figure 13, same symbol attaching, it 
abbreviates explanationin member which corresponds to each 
member of Figure 1 and Figure 2. 

[0043] 

lo this case connection doing winding W1,W2,W5,W6, it 
makes one phase, connection does winding W3,W4,W7,W8 
and it can form permanent magnet type linear stepping motor 
of 2 ptoses bymaking other one phase. 

In tiria oaaa, basic displacement every of step becomes with 
1/4 of the tooth pitch. 

In explanation of Figure 12 as for portable child 7 we 
assumed chat permanent magnet of multiple extremely it 
possesses 61, but as for this the Npole^ S pole magnetizing 
to outer surface of ring magnet of 1 alternately with the equal 
pitch of VI of stator small tooth pitch, it does not 
beeomeinconvenient 

[0044] 

Furthermore, as for technology of this invention it is not 
something whichis limited in technology in aforementioned 
Working Example, it is good, inaddition as for technology of 
this invention various modification and additionpcssible even 
with motor of other embodiment which carries ouisirnilar 
function in inside range of aforementioned constitution. 

[0045] 

[Effects of the Invention] 

As been clear from explanation above, because 
aforementioned stator core arrangement, at same time being 
connected protrusion section or the protrusion tip portion of 
plurality which was formed respectively individually, by 
there spec tive yoke section or yoke section which includes the 
magnetic pole portion, becomes according to linear stepping 
motor of this invention, concerning to the Claim 1 to 5, It can 
form stator denticle with iron sheet notch- or machine 
cutting processing, the sintering method* precision casting 
method etc. 

Because of this; as tooth thickness and small tooth pitch of the 
stator dentiole can be set to option, high driving force 
conversion isassured with improvement of precision of step 
transport quantity andselection of optimum tooth thickness, it 
is possible . 

[0046] 
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[0047] 

HBfl>rt«ffi(=. WtS»»*«. W»*1>L-C» 

[Hi] 
[H23 

B t <d n-n BK^saBBB-ea*. 

[BIS] 

B % * 37<D &BB i: 'J Vtftta— £tfl£<& M 

[fl4] 

13 4(a). 04(b). a 4(c), IB 4(d), E4(e)l4.fJ 

n&ftBn 41,42,43, 50 sawm-sb 

[05] 

02*37 10C&B««41,42,43, SO <7>« 

BBlsBIMtftfcBJWhB 16 

[06] 

!h-ft:B S^-ariP^-t^OT -cfe* . 
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Concerning Claim 6, because aforementioned coil of 
meaforementionod protrusdon volume as for oross-&eotional 
area of portion whioh istumed, makes smaller than total of 
surface area of tootb top scctionand tooth bottom of surface 
which opposes with aforemeiitioncdportable child of 
aforementioned protrusion, length of axial direction of 
cylindrical surfaoe of aforementioned slator protrusion, can be 
made longer than the length of said protrusion axial direction 
of wire-wound winding portion. 

Because of this, neoessity to consider coil end part in length 
of axial direction of said motor is gone, without changing 
stroke length motor length can be made short 

[0047] 

Concerning Claim 7, in cylindrical surfaoe of axial direotion 
both ends of aforementioned protrusion, aforementioned 
portable child, through bearing, becauseit can provide fitting 
portion which engages to endo braokei which is supportedin 
movable, endo bracket you can engage to axial direotion both 
ends of thaaforemexxtioned slator protrusion, easily. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a longitudinal cross-sectional view which shows one 
Working Example of linear stepping motor of this invention. 

[Figure 2] 

It is a lateral cross section with line IMI of Figure 1 . 
[Figured] 

It is a oblique view which shows relationship between 
protrusion sections nd ring yoke section of stator core. 

[Figure 4] 

Figure 4 (a ), Figure 4 (b ), Figure 4 (c ), Figure 4 (d ) a Figure 
4 (e )^forementtoned each protrusion section 4 1 , 42 and 

43 is top view of protrusion section iron sheet which 

forms 50. 

[Figure 5] 

protrusion section 4 1 of stator oore 1 0, 42 and 43 it is a 

exploded diagram which! coked at circumstances of stator 
denude 16 which is arranged in cylindrical surfaoe of 50 from 
portable child 2 side. 

[FigureS] 

With Figure 7, with oblique view whioh shows other Working 
Example of the linear stepping motor of this invention, it is 
something whioh shows stator core seotionwhkh was formed 
with with magnetic pole portion end yoke section which 
donot include protrusion tip portion of stator core. 



Page 17 Paterra Instant MT Machine Translation 



PAGE 44/53 * RCVD AT 1214/2006 2:01:46 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-5/20 * DNIS:2738300 1 CSID:507 362 8753* DURATION (mm-ss):16-28 



Deo 04 2006 13:15 HOLMBO LRU OFFICE 507-362-8753 p. 45 



JP19M336992A 



1995-12-22 



[B7] 

««*«ll»*^fM«Bt:fc*. 

[SB] 

ffiCHt?fc*o 
[199] 

[H10] 
CH11] 

I3 9 fl>BS*ar 10 41,42,43. 

460W«aiCBBa$tt/2:IB^Mfi 16 <Bt*T 

CE112] 

flft»*ttWrBB?ft«. 
[013] 

B 12 oxin-xni i*ic,fc5*tf wia^&4« 

CIS 14] 

B 12 OTBJt^r 10 G)5S&Si5 41,42,43,- ■ • ■ 

• -48 rcWJBBfcBfflaJvfcBjS^'Mfc I6a>«i 



[B15] 

1 

as* 

10 

BE*3T 

10a 

11 



[Figure 7] 

It is a oblique view which showa protrusion tip portion, 
[Figure 8] 

It is a sectional view which shows work of stator core seotion 
and protrusion tip portion. 

[Figure 9] 

It is a longitudinal oross-sectional view which shows 
furthermore other Working Example of linear stepping motor 
of this invention. 

[Figure 10] 

It is a lateral cross section with X-X-ray of Figure 9. 
[Figure II] 

protrusion seotion 41 of stator core 10 of Figure 9, 42 and 

43 it is a exploded diagram which looked at circumstances 

of stator denticle 16 which isarranged in cylindrical surface of 
46 from portable child 6 side, 

[Figure 12] 

It is a longitudinal oross-sectional view which shows 
furthermore other Working Example of linear stopping motor 
of this invention. 

[Figure 13] 

It is a lateral cross section with XIII-XHI line of Figure 12. 
[Figure 14] 

protrusion section 41 of stator core 10 of Figure 12, 42 and 

43 it is a exploded diagram whioh looked at oiroumslances 

of stator denticle 16 whioh isarrauwd in cylindrical surface of 
48 from portable child 7 aide. 

[Figure 15] 

It is a longitudinal oross-sectional view of conventional 
cylinder shape linear stepping motor. 

[Explanation of Symbols in Drawings] 
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stator oore 
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e ngaging hole 
11 

ring yoke 
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* slot 

16 16 

fflffi-T-'htt gtator denticle 

2 2 

Portable child 

21 21 

|* Axib 

22a 22 a 

(88^7 magnetic pole core 

22b 22 b 

{SStaT magnetic pole core 

23 23 

flc&flKS" permanent rmgaet 

24 24 

WttT-'M* Portable child denticle 

26 26 

magnetic pole core 

27 27 

5S4i3T magnetio pole core 

31 31 

SfcJl MSfcftBffi protrusion section tip portion 

32 32 
Bttt^-^Tfifl itator core section 

33 33 

Stffiffl magnetic pole portion 

34 34 

3 — £S8 yoke section 

35 35 

ft£;H engaging groove 

36 36 

ftAfft fitting portion 

41 41 

SMStP protrusion section 

42 42 
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Number of phase 
[Figure 1] 
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[Figure 2] 
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[FigureS] 
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[Figure 9] 
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[Figure 10J 
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[Figure 11] 



[Figure 13] 



[H14] [Figure 14] 
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[Figure 12] 



[BIB] [Figure 15] 
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